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* NOTICES * 



Japan Patent Off ic is n t responsibi for any 
damag s caus d by th us f this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



rClaim 1] The variant cross-section double taper spring steel line characterized by having the 
taper section of tapering off of a similarity cross section mostly with this straight section in 
the ends side of the straight section of a variant cross section. ^ 
[Claim 2] The strand for variant cross-section double taper spring steel lines characterized 
by being the strand with which the taper section of a similarity cross section consists in the 
length orientation by turns mostly with the straight section of a variant cross section, and this 

straight section. , . ■ . 4. i 

[Claim 3] The manufacture technique of the variant cross-section double taper spring steel 
line characterized by heating a processed steel wire to rolling temperature by IH or/ and the 
direct energization heating means, and fabricating the taper section of tapering off of a 
similarity cross section mostly by the hot forming with the straight section of a predetermined 
variant cross section, and this straight section by the side of the ends. 
[Claim 4] The manufacture technique of the variant cross-section double taper spring steel 
stroke line characterized by fabricating the strand in which a processed steel wire is heated 
to rolling temperature by IH or/, and the direct energization heating means, and the taper 
section of a similarity cross section consists by turns mostly with the straight section of a 
predetermined variant cross section, and this straight section by the hot forming. 
[Claim 5] The hot forming of the aforementioned variant cross section is the manufacture 
technique of the variant cross-section double taper spring steel line according to claim 3 or 4 
characterized by the reduction roll by which an opposite roll spacing is controlled according to 
a necessary cross section rolling out. or its strand. 

[Claim 6] The aforementioned variant cross-section double taper spring steel line is the 
manufacture technique of the variant cross-section double taper spring steel line according 
to claim 5 characterized by being a rectangle or an approximation trapezium cross section, or 

its strand. • * i i- 

[Claim 7] The manufacture technique of a variant cross-section double taper spring steel line 
given in either of the claims 3-6 characterized by quenching immediately after the 
aforementioned hot forming and performing manipulation hardening, or its strand. 
[Claim 8] The manufacture technique of the variant cross-section double taper spring steel 
line according to claim 7 characterized by annealing with IH succeeding the aforementioned 
manipulation hardening back or its strand. — _„ _ 



^Translation done.] 



.../tran_web_cgi_e e?u=http%3A%2F%2Fwww6.ipdl. po.go. p%2FToku itu%2Ft itemcnt.ipdl%3 02/03/25 



* NOTICES * 

Japan Pat nt Offic is not r sponsibi for any 
damages caused by th us f this trans I at i n. 

1 This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED D ESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the spring steel wire coiled 
around a barrel shape or a spindle shape coiled spring configuration, and relates to the double 
taper spring steel line of a variant cross section by which a cross section has the tapering 
taper section in both the nose of cams side of the uniform straight section, and its 
manufacture technique. 
[0002] 

[Description of the Prior Art] usual coiled spring makes the diameter of a strand of the coil 
minor-diameter section 1 6 by the side of a spring edge smaller than the diameter of a strand 
of the coil drum section 15 of a spring, as it shows the strand of the diameter of the same in 
drawing 5 in the case of a barrel shape or spindle shape coiled spring, although an overall 
length winds and is fabricated — it is desirable When it carries out like this, as compared with 
the barrel-shape spring of the diameter strand of the same, a special spring property can all 
be acquired, and there is an advantage that weight mitigation can be performed. For that 
purpose, ends are expected to use the double taper steel wire which has the tapering taper 
section as a spring steel wire. 

[0003] On the other hand, although the spring steel line of not a round-head cross section 
but a variant cross section is used for lightweight-izing and the enhancement in a spring 
property in usual coiled spring, also in a barrel shape or spindle shape coiled spring, use of a 
variant cross-section spring steel line is desired. For this reason, the double taper spring 
steel line of a variant cross section is demanded. 

[0004] About the manufacture technique of such a double taper spring steel line, there is 
technique which the applicant indicated about the double taper spring steel line of a round- 
head cross section in JP,1 1~169991.A previously. 
[0005] 

[Problem(s) to be Solved by the Invention] However, a double taper steel wire given [ 
aforementioned ] in JP,11-169991,A is indicated about the steel wire of a round-head cross 
section, and the double taper spring steel line of a variant cross section does not yet exist in 
a commercial scene today, either, being wished. 

[0006] Moreover, the conventional variant cross-section spring steel line was manufactured 
at the wire-drawing process which carries out the wire drawing of the rolled steel of a round- 
head-cross-section-to a-variant cross section. and 2 of a heat treatment process processes " 
which carry out a quenching and tempering by technique, such as an oil temper, after that. 
Therefore, there are many processes, the man day increased and there was a trouble where a 
cost reduction was difficult. 

[0007] Then, this invention solves the above-mentioned trouble and aims at offering the 
double taper spring steel line and its cheap manufacture technique of a variant cross section. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the variant 
cross-section double taper spring steel line of this invention is characterized by having the 
taper section of tapering off of a similarity cross section mostly with this straight section in 
the ends side of the straight section of a variant cross section. 
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[0009] Moreover, it is characterized by the strand for the variant cross-section double taper 
spring steel lines of this invention being a strand with which the taper section of a similarity 
cross section consists in the length orientation by turns mostly with the straight section of a 
variant cross section, and this straight section. By cutting suitably the strand with which such 
straight section and the taper section consist by turns, mass production of a variant cross- 
section double taper spring steel line which has the tapering taper section to the ends of the 
aforementioned straight section is made easily. 

[0010] The manufacture technique of the variant cross-section double taper spring steel line 
of this invention, and a strand A processed steel wire is heated to rolling temperature by IH 
or/, and the direct energization heating means. [ whether the taper section of tapering off of a 
similarity cross section is mostly fabricated by the hot forming with the straight section of a 
predetermined variant cross section, and this straight section by the side of the ends, and ] 
Or it is characterized by fabricating the strand in which the taper section of a similarity cross 
section consists by turns mostly with the straight section of a predetermined variant cross 
section, and this straight section by the hot forming. 

[001 1] The hot forming of the aforementioned variant cross section is desirable in order that 
it may attain the purpose simply that the reduction roll by which an opposite roll spacing is 
controlled according to a necessary cross section rolls out. 

[0012] That is. using the reduction roll by which a computer opens, it narrows or the spacing 
of an opposite roll is controlled in connection with advance of rolling, the straight section fixes 
a roll spacing and rolls it out, and the taper section fabricates a taper by advancing rolling, 
extending a roll spacing with slight straitness. With a rolling configuration, the multi-direction 
roll of a two way roll, the methods of three, or a four way roll may be used, and, as for this 
reduction roll, the number of roll stands may also arrange one stand or two or more stands to 
a tandem. 

[0013] Although this variant cross-section double taper spring steel line is suitable for a 
rectangle or an approximation trapezium cross section, a variant cross section here includes 
configurations other than circles, such as a square, a rectangle, a polygon, and an ellipse. 
Moreover, the thing containing the approximation cross section of the taper section to which 
a similarity cross section is continuously connected with the straight section, and not only full 
similarity but the straight section is said mostly. 

[0014] Moreover, molding and hardening heat treatment of a variant cross section are 
attained at one process by quenching immediately after the aforementioned hot forming and 
performing manipulation hardening. If the hardening cooling means which approaches the 
aforementioned reduction roll and was arranged in the tandem is made to perform this 
manipulation hardening, the quenching from rolling temperature will become uniform and high 
hardening hardness will be obtained easily. And the effect of manipulation hardening with them 
is acquired by carrying out rapid short-time heating with IH etc. [ there are few defects, such 
as decarbonization, and higher than usual kiln heating ] 

[001 5] Furthermore, molding of a variant cross section and a quenching and tempering are 
made by the continuous process by annealing with IH succeeding the aforementioned 
manipulation hardening back. It is desirable to perform this annealing continuously with the 
tempering IH coil arranged by the tandem behind the aforementioned hardening cooling means. 

[0016] 

[Embodiments of the Invention] Hereafter. 1 operation gestalt of illustration of this invention 
is explained concretely. Drawing showing [ 1 ] an example of the variant cross-section double 
taper spring steel line and strand (only henceforth double taper steel wire) of this invention 
example, the conceptual diagram showing [ 2 ] the configuration of the whole manufacturing 
installation of the double taper steel wire of this invention example, and the drawing 3 are 
drawings showing an example of the four way roll which rolls out the spring steel line of an 
approximation trapezium cross section. 

[001 7] As shown in drawing 1 . double taper steel-wire S of this invention makes the 
configuration of length L where the taper sections 1 2 and 1 3 of tapering off of an 
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approximation cross-section configuration were mostly formed in the ends side of the straight 
section 1 1 with the same cross-section dimension of a variant cross section. Although you 
may fabricate this at a time independently 1 **, as shown in drawing 1 , the straight section 
1 1 and the taper sections 1 2 and 1 3 fabricate the strand formed by turns, and the mass 
production of double taper steel-wire S of length L becomes easy by cutting in the position 
1 4 of the diameter of the minimum. 

[0018] If the manufacturing installation of drawing 2 is explained, the IH coil 6. the reduction 
roll 7, the water cooled jacket (hardening cooling means) 8. and the tempering IH coil 9 are 
arranged by the tandem from the upstream side. 

[001 9] An approximation trapezium cross section which shows the cross-section 
configuration rolled out in the drawing 3 besides a square and a rectangle is fabricated. 
Although drawing 3 shows the configuration of the four way roll which rolls out the steel wire 
of an approximation trapezium cross section, it fabricates the trapezoid side face with the 
level rolls 1 and 1 of one pair of upper and lower sides, and is made to have the trapezoid top 
base fabricated by the vertical rolls 2 and 2 of one pair of right and left. By computer 5. the 
drive control of the level rolls 1 and 1 and the vertical rolls 2 and 2 is carried out. and they 
fabricate the taper section 2 of double taper steel wire, respectively, so that a roll spacing 
may become large by advance of rolling or it may become narrow. 

[0020] Drawing, although the example of a four way roll is shown as a reduction roll, you may 
arrange to a tandem the horizontal and vertical two way roll with which the computer control 
of the roll spacing is carried out. Moreover, the number of roll stands may also arrange two or 
more to a tandem. 

[0021] Hereafter, how to manufacture the strand of the double taper steel wire of this 
invention by the above-mentioned manufacturing installation is explained. After sending the 
material steel wire by which the wire drawing was carried out to the angle or the round-head 
cross section to the IH coil 6 and heating it. the hot rolling of it is carried out to a necessary 
variant cross section which is shown in drawing 3 by the reduction roll 7. At this time, while a 
roll spacing is changed by the computer control with a necessary cross-section configuration, 
rolling advances. That is. when rolling out the straight section 1 1 of drawing 1 . a roll spacing 
is fixed uniformly and rolling advances. And while a roll spacing is narrowed in the position of 
the tapering taper section 13. rolling advances. Furthermore, a roll spacing is fixed again and it 
rolls out in the position which is rolled out while a roll spacing can extend in the position 
which rolls out the taper section 12 connected with the straight section 1 1. and rolls out the 
straight section 1 . Strand S in which the straight section 1 which is shown in drawing 1 . and 
the taper sections 2 and 3 exist by turns by this is fabricated. 

[0022] The water cooled jacket immediately after rolling 8 quenches strand S by which hot 
rolling was carried out. and manipulation hardening is carried out from rolling temperature. 
Furthermore, it is heated by tempering temperature with the tempering IH coil 9, and is 
annealed. Then, it is cut in the position of 14 of drawing 1 . and the steel wire for the coiled 
spring per piece is presented. 

[0023] Thus, while the double taper steel wire of the variant cross section which has the 
taper section to ends can roll out easily according to this invention, this invention can perform 
variant cross-section molding and heat treatment of a quenching and tempering for what was 
performed at 2 of the forming cycle of ajvariant cross section, and the heat treatment^ 
process of a quenching and tempering processes at one process conventionally. 
[0024] As explained above, since rapid short-time heating of the variant cross-section double 
taper spring steel line and its strand of this invention is carried out by IH etc., defects, such 
as decarbonization, do not produce them like other heating technique, moreover, rolling 
molding — the variant cross section of the straight section, and an analog — since the taper 
section of a cross section is fabricated continuously, it can mass-produce cheaply Moreover, 
since ausform-hardening heat treatment is carried out at the same time it is made an anomaly 
a moulding pressure total, the heat-treated variant steel wire is obtained at one process, and 
a high intensity is obtained by the rapid heating and manipulation hardening. Furthermore, a 
quenching and tempering becomes possible continuously by preparing and annealing a 
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tempering IH coil behind a hardening cooling means at a tandem. 

[0025] In addition, in this example, although rolling heating was depended on IH, also by direct 
energization heating, it is good and both may be used together. Moreover, in this example, 
although the four way roll was made into one stand, it is good as for two or more, and you 
may arrange a respectively horizontal and vertical two way roll to a tandem. Moreover, the 
cross-section configuration of a variant spring steel line can also be made into various 
configurations, such as rectangles other than the approximation trapezium of this example. 



[Effect of the Invention] Since the double taper spring steel line of the variant cross section 
which is not until now like according to the spring steel line of this invention described above 
is obtained, the property of a barrel shape and spindle shape coiled spring can be raised and 
lightweight-ized, and it can ** to the enhancement in a performance of spring parts. 
Moreover, since the double taper spring steel line of the variant cross section heat-treated by 
the high intensity is obtained at one process according to the manufacture technique of this 
invention, the cost of a spring steel line can decrease sharply and the intended use of a barrel 
shape and spindle shape coiled spring spreads greatly. 



[Translation done.] 
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TECHNICAL FIELD ^ 

[The technical field to which invention belongs] this invention is the spring steel wire coiled 
around a barrel shape or a spindle shape coiled spring configuration, and relates to the double 
taper spring steel line of a variant cross section by which a cross section has the tapering 
taper section in both the nose of cams side of the uniform straight section, and its 
manufacture technique. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, a double taper steel wire given [ 
aforementioned ] in JP.1 1-169991.A is indicated about the steel wire of a round-head cross 
section, and the double taper spring steel line of a variant cross section does not yet exist in 
a commercial scene today, either, being wished. 

[0006] Moreover, the conventional variant cross-section spring steel line was manufactured 
at the wire-drawing process which carries out the wire drawing of the rolled steel of a round- 
head cross section to a variant cross section, and 2 of a heat treatment process processes 
which carry out a quenching and tempering by technique, such as an oil temper, after that. 
Therefore, there are many processes, the man day increased and there was a trouble where a 
cost reduction was difficult. 

[0007] Then, this invention solves the above-mentioned trouble and aims at offering the 
double taper spring steel line and its cheap manufacture technique of a variant cross section. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the strand of the variant cross-section 
double taper spring steel line of this invention. 

[Drawing 2] It is the conceptual diagram showing the configuration of the whole manufacturing 
installation of the variant cross-section double taper spring steel line of this invention 
example. 

[Drawing 3] It is drawing showing ****** of the configuration of the four way roll which rolls 
out the spring steel line of the approximation trapezium cross section of this invention 
example. 

[Drawing 4] It is drawing showing the configuration of spindle shape coiled spring. 

[Description of Notations] 

I Vertical Level Roll, 2 Right-and-Left Vertical Roll. 5 Computer, 6 Rolling Heating Coil, 7 
Reduction Roll, 8 Water Cooled Jacket (Hardening Cooling Means), 9 Tempering Heating Coil, 

II Straight Section. 12. 13 Taper Section. 14 Disconnection Section, 15 Coil Drum Section, 16 
Coil Minor-Diameter Section, S Steel Wire 
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DRAWINGS 
[Drawing 1] 




[Drawing 3] 
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